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(54) ROTATING ELECTRIC MACHINE 

(11) 6-209534 (A) (43) 26.7.1994 (19) JP 

(21) Appl. No. 5-2508 (22) 11.1.1993 

(71) SHIBAURA ENG WORKS CO LTD (72) SHINICHIRO IRIE 
(51) Int. CI 5 . H02K1/27 

PURPOSE: To distribute magnetic fluxes in the shape of sine waves so as to obtain 
smooth rotation, and converge the magnetic fluxes of the iron core of a rotor efficient- 
. ly in the iron core of a stator short and small in radial direction so as to enable 
downsizing by enlarging the radial widths of a permanent magnet and the iron core, 
respectively, at the center parts of the magnetic poles of the stator iron core. 

CONSTITUTION: Four pieces of permanent magnets 3 are arranged in the circumferential 
direction of the iron core of a stator, and the thickness in radial direction of time 
permanent magnet 3 is made large at the center part in circumferential direction 
where it forms a magnetic pole. Hereby, the distributed magnetic flux forms a sine 
curve in circumferential direction, and smooth rotation can be performed without 
sudden torque generated, causing vibration when the pole of the stator iron core 
shifts. Furthermore, the magnetic resistance in radial direction can be made small 
by forming a thick part b at the center of the magnetic pole of the rotor iron core 
1. Hereby, even if the rotor iron core 1 is made long in axial direction, it works 
efficiently on the iron core of a stator, and the magnetic fluxes in the rotor iron 
core 1 can be converged on the stator iron core, and the stator iron core can be made 
short and small, whereby it can be downsized. 




(54) COIL STRUCTURE OF MOTOR 

(11) G-209535 (A) (43) 26.7.1994 (19) JP 

(21) Appl. No. 5-1227 (22) 7.1.1993 

(71) TOYOTA MOTOR CORP (72) YASUMI KAWABATA(2) 
(51) Int. CI 5 . H02K3/04,H02K3/12 



PURPOSE: To improve the space factor while securing the work efficiency in 
manufacture and suppress the dispersion of inductance so as to improve the 
performance of a motor by constituting an coil of each phase out of molded 
coils, which are stacked and incorporated in each slot, and crossover coils, 
which connect these molded coils individually. 

CONSTITUTION: A molded coil is composed of in-slot coils 22 and interslot 
crossover coils 24, and the in-slot coils 22 are stacked and incorporated in 
a corresponding, slot 14, and the interslot crossover coil 24 is junctioned with 
the end face of the corresponding in-slot coil 22. The direction of stacked in-slot 
coils 22 is in the thickness direction of the stator iron core 10/ that is, the 
radial direction to the motor shaft. And, the interslot crossover coil 24 is shaped 
like a curved bar, and the interslot crossover coils 24 of each phase are disposed 
in such a way as to produce space between the interslot crossover coils 24 
when junctioned with the in-slot coils 22. Hereby, the space factor improves, 
and the manufacture cost is cut down, and the performance improves. 




A: to the next coil. B: from the preceding coil 



54) MAGNETIC FLUID SHAFT SEAL DEVICE 

11) 6-209536 (A) (43) 26.7.1994 (19) JP 

21) Appl. No. 5-414 (22) 6.1.1993 

71) TOSHIBA CORP (72) HIROSHI NOHARA 

51) Int. CP. H02K5/10,F16C33/74,F16J15/40,H02K5/15 



PURPOSE: To provide a shaft seal device which can detect dislocated seals with- 
out being accompanied by stoppage and in which the availability factor of 
a permanent magnet is high and which can strengthen the magnetomotive force 
to retain magnetic fluid in the seal part and further can detect wobbling of 
a shaft. 

CONSTITUTION: This device is composed of a rotary shaft 1, pole pieces 5 and 
6, a permanent magnet 3, and magnetic fluid 2, and a cut and a gap are pro- 
vided around a housing part on the side of the periphery of the pole piece 
6, and in the left magnetic flux passage part is provided a coil 7 which can 
convert the variation of magnetic flux into electromotive voltage. Moreover, 
coils 7, which detect them as the fluctuation of voltage, are made to correspond 
to X and Y axes, being divided 90° by 90° in four groups. 
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